ABSTRAK
Pneumothorax is defined by the presence of air in the pleural cavity and can be spontaneous, traumatic or iatrogenic. Spontaneous pneumothorax (SP) can be classified as primary or secondary. The primary SP is common among young population especially thin, tall males without previous lung disease, whereas the secondary spontaneous pneumothorax is often in the elderly with underlying parenchymal lung disease such as chronic obstructive pulmonary disease (COPD), bullous emphysema, pulmonary tuberculosis and other pulmonary infections, cystic fibrosis, idiopathic pulmonary fibrosis, lymphangioleiomyomatosis, etc. Treatment of SP ranges from simple observation, needle aspiration, tube thoracostomy or chemical pleurodesis to video-assisted thoracoscopy or thoracotomy. [1] [2] [3] [4] Sato and Dote back in 1991 were the first to describe a rapidly resolving left ventricular dysfunction as Takotsubo cardiomyopathy. It is also called apical ballooning, broken heart or acute stress cardiomyopathy. It usually strikes postmenopausal females after acute endogenous (emotional) or exogenous stresses (trauma, surgery etc.) and mimicks the symptoms and electrocardiogram findings of an acute myocardial infarction. No significant coronary artery disease is detected in heart angiogram and causes an apical ballooning with compensatory basal hyperkinesis. Increased plasma catecholamine levels or changes in autonomic control of the cardiovascular system have been proposed as pathophysiological mechanisms. [5] [6] [7] [8] We report the unusual case of a Takotsubo cardiomyopathy complicating secondary spontaneous pneumothorax.
CASE ILLUSTRATION
A 63 year old cachectic female (body mass index of 18.8), heavy smoker with a past medical history of severe chronic obstructive pulmonary (gold stage III) and hypertension was referred to the emergency department of a neighboring town due to progressive dyspnea worsening the last week. At the night prior to admission she experienced intense shortness of breath accompanied by heavy agony. Chest pain or fever were denied.
At time of admission she showed normal blood pressure, breathing rate and body temperature, rhythmic heart frequency of 116/min, and an oxygen saturation of 89,5% with 2L of oxygen. C-reactive protein concentration and serum Troponin I levels were elevated to 2.02 μg/L and 24.2 mg/L, respectively. Patient electrocardiogram displayed a sinus tachycardia with a ST-segment elevation in leads V2 and V3. Chest radiograph revealed a right-sided large apical pneumothorax without mediastinal shift (figure 1). A small bore 8 French thoracic catheter was inserted in the 6th intercostal space and attached to underwater seal. The chest X-Ray taken afterwards demonstrated the complete reexpansion of the right lung. The patient presented progressive subcutaneous emphysema so consequently the drain was placed on suction. Despite the fact that pneumothorax resolved, shortness of breath persisted and therefore urgent cardiac angiography was performed through a right femoral approach. This ruled out a significant coronary artery stenosis, while left ventriculography demonstrated the typical apical ballooning with a hypercontraction of the basal segments and an overall left ventricular ejection fraction of 41%. The diagnosis of a Takotsubo cardiomyopathy was established and the patient was transferred to the intensive care unit. No specific treatment was made to maintain hemodynamics in the acute phase. ST-segment elevation disappeared on the third day and serum Troponin I levels decreased.
After the accidental removal of the small thoracic catheter, a new one was required due to pneumothorax recurrence. This time a 20 French chest tube was preferred.
The air leakage persisted and therefore the patient was transferred to our institution for further treatment. Hence, video assisted Figure 1 . Right apical secondary spontaneous pneumothorax thoracoscopic surgery through two ports under general anesthesia and single-lung ventilation was performed. At surgery, blebs and one bulla were indentified at the apex of the right lung and stapled wedge resection of the apex with partial pleurectomy to the level of the diaphragm was carried out (figure 2). Chest drain was removed on the third postoperative day with patient's course being uneventful.
Control echocardiography on the sixth postoperative day demonstrated a normal systolic and diastolic function of the left ventricle with an ejection fraction of 73.7%. Hospital discharge was scheduled on the twentieth day after intensive physiotherapy in a rehabilitation clinic, where an improvement in the six minutes walk test from 171m to 352m was noticed.
DISCUSSION
SP remains a common pathology with an incidence between 18-28/100000 p.a. in males and 1.2-6/100000 p.a. in females. Secondary SP is often from the end of the fourth decade due to progressive intrathoracic pathology in high risk population such tobacco smokers or chronic obstructive pulmonary disease patients, resulting from a ruptured bleb or bulla into the visceral pleura. 4, 9 Cardiovascular diseases can also occur in the same high risk group.
On the other hand, Takotsubo cardiomyopathy is a relative new and rare syndrome with an Figure 2 . Post-surgery X-ray incidence of 0.1% -2.3% among patients with acute myocardial infarction. 5 Yokota was the first to describe a case of a Takotsubo cardiomyopathy complicating a pneumothorax. In 2002, Akashi, et al reported the second case. 10 It presents a transient and reversible left ventricular contractile dysfunction with an acute beginning of symptoms mimickings those of a myocardial infarction. 5, 11 The name Takotsubo or apical ballooning derives from the distinctive morphology of the left ventricle during the endsystole resembling an octopus fishing vessel with round bottom and narrow neck (the "takotsubo" in Japanese). 5, 10 Mayo Clinic suggested four criteria for the diagnosis of the Takotsubo cardiomyopathy, which all have to be met: 1) transitory hypokineses, akinesis, or dyskinesis of the left ventricular mid segments with or without apical involvement; 2) exclusion of an obstructive coronary artery disease or plaque rupture; 3) new pathology in electrocardiogram (ST-segment elevation or T wave inversion), and 4) exclusion of pheochromocytoma or myocarditis. Our patient fulfilled all of the four criteria mentioned above. She presented with elevated serum Troponin I levels and her electroctrocardiogram was pathologic with ST-segment elevation. At heart catheterisation, a significant coronary epicardial artery disease was excluded and the ventriculography revealed the typical apical ballooning. Further, she had no evidence of pheochromocytoma or myocarditis.
The pathophysiology of the syndrome remains till now unclear. There are several hypotheses involving a coronary artery vasospasm or a microvascular dysfunction or increased catecholamine levels. Exposure to stress (endogenous or exogenous) and elevated sympathetic activity can trigger the Takotsubo cardiomyopathy. Catecholamine oxidation can be toxic and results in calcium overload and direct damage of the myocardial cells. 5 In patients with Takotsubo cardiomyopathy induced by stress, the plasma catecholamine levels are higher compared with patients with myocardial infarction. 8 In the present case, our patient, on day before admission, she experienced terrifying agony after dyspnea exacerbation on the onset of the secondary spontaneous pneumothorax. We thought that this stressfull situation played a catalytic role in the development of the cardiomyopathy. Furthermore, no signs of myocardial spasm were noted during heart catheterisation.
In conclusion, we demonstrated the difficulties in the differential diagnosis of a Takotsubo cardiomyopathy complicating secondary SP. Population with chronic obstructive pulmonary disease or emphysema presents high risk in the development of a secondary SP or cardiovascular complications such as myocardial infarction. Nevertheless the probability of a Takotsubo cardiomyopathy remains minimal but still a challenging diagnosis.
